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mat. 

t mm 2 3 mm i ie«^^^3t^a t*$ v > 
t. 

(Ml . Eu) „ (PO, ) , ■ C 1 2 
(5*+. Ml (2Mg. Ca, Sr&XVBafr^Mtftl 

HRjC: a (M2 , Eu) O • bA 1 2 0 3 
(jW. M2 teMg. Ca. Sr, Ba, Zn, Li, 
RbtiXlfC sfrt>Miftll'J>%< t i 1«<7)7C*£* 
U a&jybliaX) . b>0 . 0.2Sa/bS1.5 

-JK5t : a ( M2 , Eu, , Mn, ) 0 ■ b A 1 2 0 3 
(5$4>. M2 liMg, Ca. Sr, Ba. Zn. Li. 
Rbi3£tfCsfr&»#i.4*J«fir<i:i m^TtM^ 
L. a. b. vfcitfwIiaX) . b>0 . 0.2Sa/ 
bS1.5 . O.OOl^w/vsSO.6 Zffi&thWZ'foh) 

flares y8^s^*>4>3S{;m4^&< 1 *> i«*> 

[ mm 3 ] as* 1 tmvmkmsauzts \ > 
x, 

HKsS: (Yi-,., Gd M Ce, ), Al, 0, 2 
(jttt 1 , xfcitfyte O.lSx^O.55, O.Olgy^O.4 

zmfctmxhh) xmtih m^wMmr 
[!wsi4] n«3ai^^Ln^i3<7)v^-m*»i)s 

fef^^iSiSHWflBSSr^rtSfflliiJB+tiflSflt: 
£W£ftT ^4 d fc *«r»t t4¥#tt?l3fc§£K. 
mm5] IWSBl«r^Lil*9l3«>^-«i3&»l« 

mrfsm 1 fc J: V» 2 OifcltfMKi . fWHBfcf- 
#ffi±fc«*f*tf>»*Jli: LT«f;«£frC^4 C k 
£#Sk^4¥®ttlBfci£fi. 

mme) mmi^imms^-m^im 



miim\-%mw.ix?&ctin&%t . 15121120 
mmmmimxmMixm-r&fi®&%t k 

^4 i t Sr#isi t4 **ft«jiaai. 

[«*JS7] m«i^)iiMi6m)f(ii>i4 

iBfcfcf- v 7*k >J - K 7 l^-A fc ti^yf 4 y^v-f -V 
E. 

[000 1] 
[00023 

[ft3fe?)&ffi] jT-F (Light Emitting Diod 

e: LED) im^LEV?y7%Z<&pmftim 

9. b&MiLEDyyrzmfoi-miMQizmxm 

JHZ-kGZ-t&ZtlZX^X. LEDf77*3lW)M 
T^4. 

[ o o o 3 3 a &s&#£?H-4¥#ft?miB 

T'«i. 450mtfifiWlH&£*3K'*SGaN 
&LEDf-?7£J8^i<&aHRWT*S. -f&;b*>. 
Wfe^COGaN^LED^-yr^ffi^. SFHfe»3fc 
CO 3fiO-fe 'J ^A-ft/ST/l^S >"SK v hV «7A ( Y A 
G) gB6ftfc*0*£#jfiU LED*>y7><i><0#fe 
3fffiO-te 'J ^AftvST/l-S >K-f -y h V -7 A ( Y 
AG) MKfcX$miX. fift3t*»iJ:3CL-CV^ 
4. 

[00043 c<oa<o^fl«gH<oSji:frffito^ 

COGaN^LED^-'y7 s $rV7y httdk. U-H7l^ 

4. iKfc. LED^--y7 a k^>'r y^V^-VcOl^H 
Sr. MW&^tco 3fi<y)-feU^A#vgr;P5 y®?-f >y h 
'J^i* (YAG) «3K**^Lfc7-Vr-f vy°&xm 
iXmmi, 7l>T4v7ttt:&K.Z-&i>. ZOT7V 

t< v7ttitm&&&>8%fcmb Lxmtfcth. r 

Ut< v?W<MWil'yX£mzfc* J rAf'4>rtt 

xmo. tutj vTttb^^Ti y^mt^-ftih 

[00053 

[%mmmi±obtmMi bzbx\ m&xn& 
mx#mit*&: o . &m<r>*m&%%gimzhm% 
fe£^ (feSigtt) nxxsm.&wzfe&tfmxztix 
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m.zmm^<mm.x'>m vx% <?>*u 
m&wf^mi&fih t n a nniift w lx v . 

[0006] Z0)£olZ, &3fcOW£fBfrDLED^--y 

$«t-j> s . * ; x\ %m%cv£%. i tz&mz ®% 

[0007] *wm±z<oi ?%mmt,zw!i-fz>tzi<bt,z 
zztitzhox'&t). mm<7)®&wm%t°-7m 
comim ±2™ u&izMWX'Z hzk a mti z t 
tcio-c. ®mm&x'm^.<r>^Ltz^^k<m 
%m&z t mmiz Ltz*mwmm.wkmmh z 
tzmtix^z. 

[0008] 

<i, rnmuztmLtziioiz. mmm^hm. 
j-vTt. mm%i--vT<nmM±.izm&LZti. mi 
miemwixit&ytmffi&immMmzs 
tsm i mmm t . mitm i m%m±.mfcz 

ffS** ft *trSI 2 OSbfcfMI fc ftUffl-f & £ k ft ft& 

[0009] *%w<vmftm%imzt5»x 
£vm2comftftm<r)mmffifckLxi±. mum 
m4 izsffl ttz x o t. Tft 2«ja±«ai 

«3ift^rt*fflli*-Cliv\ 

3^**fta«ffi3tft^4fflli«4>tWJt#*$ii- 
fcflhfc&WWi*. IH*JB5CiettLfcJ: 

m 1 J;^2^^iift)i(c^L^ffi«*^(f 

til. 

tooio] z<r>£ d%*w%<n*mwmmmzt5^ 
x, mi&±vm2<m%fomkmz.\fm&(>i l zffl& 
l?z& oiz.mi <mmmtfm%*m.Lxm& 
&&&%k. &2<mmmtf%&t*wsLLxm>-t 
imm&iekizx^x. mm<r>&&&>%mt>ti&t 

otzffi&.%tili>(?>X'hh. 

[ooin *ftw>tmftmgimzt5^xii. m- 
*ftfs-f*«3ef-y7-ftfflv\ z\<7mtf-vrfrt><m 
ftmmtmftmx'm&m.izm&Lx^h. zz 

X\ ^f--y7-COtf-^jfe*(ifl^t^J: 0 t±10nmg 

ft^trss i ^eftittcwj: o tzv-rmmmmt 
*ft*cuT«*-r&»ft3e^t-^»fitt±2M 

fc3SMBftM»t4£fca < T , &4. *LT, iO«J:5^ 
Wfe* k JR 2 Olt^fMiiHIfytftWR LTJKfct** 



*»o«3l^^»t^Lfcafe3tft»SCk*rariE 
[0012] 

iftpmmmmm] kit, *niflo^*5iMaiBft 

[001 33 01 li*fSHJto¥##&3^H<98S 1 OH 
ifrtt^Si I X<n L E d 5 y7'cD«fl&fl|jift*'ri&rffliaT 
**. BHtfe^T. U4Mttf I nGaN*Stt®ftW 
•t* 4*C4SMW* 370nmfti£<O^f- LEDf 7 TX'fo 0 . 
iCO^KL E D*-y 7" 1 t±'J - H 7 W-A 2 ±tSat»| 
*3ft*M/tH5e3#lT^4. ^7*l-LED*-yTlk'j 

- h 7 A 2 Jitfy r * yfv^ J f4tcJ; 
[00 14] Jb»Lfc**rLED*-y7Ui, *>T-f 

vrvA^Attk^^zmm^zi^woixx^h* 

ZZX\ fflHJ15<iai^LED^«yri^Hftadr 
-y7°«6i;, ^^W-T-f -y7°«6c7)Jf Hft^3 
Jf-vXr-f y^«7kft*LT^I.. rixr-f -yr«6 
(i. «itr«M8<^ffit>Iftfflv^JftSit4. 7-l^r^-y 
Ttt 6 k * x Xt Vs m 7 ttft tcjSWSrfflli* fc'T'^ 

[0015] Eit^-rLED^yrtcfcv^T. rur 

^ -y7°W6(i 2WmmWkttLXm . *«-LEDf- 
•yT 1 ^HftSom 1 <0«6 a(iWfelBt*3fe*ft^ 
Sfe(C. *ltf>J16aJ:fcJBjiUtfifcS2 
<OJi6bttJH8fe»3t9l3fcftft**LTl^. "t**> 

ymir-ttsmicrmytmktxmmt. z^micom 

mi<r>m%ftm) 6a±fc#«§*lfcJS2*>«6bli 
H1Sfe^»3t*ft^tf^2c7)^^Sk LTMMBt 

[ 0 0 1 6 ] & 1 0^3t*«6 ati. «j«tft«JRLT 
#fe3tfti^K-t4#fe»3^^ft-t*LT vvhtf 
*^ 

HRSS: (Ml , Eu) ,0 (P0 4 ) 6 • C 1 2 
(^+, Ml (iMg, Ca. SrtJj:tfBa*»<5>atf*l 
6^<k*> l«07C»ft*f ) 2 

— jRst : a ( M2 , E u ) 0 • b A 1 2 0 3 
(5^*. M2(±Mg, Ca. Sr. Ba. Zn. Li. 
Rbt5£XfCsfrt>m*£tib4?ti:<bi> l«^7C«ft* 
U afcj:t^b{ia>0 . b>0 . 0.2^a/bS1.5 

zffifcftwx'hi) x-mnmzmtii 2fi^i-n 

-fct : a ( M2 , E u v , M n„ ) 0 • b A 1 2 0 3 
(5^4". M2tiMg. Ca. Sr. Ba. Zn. Li. 
Rb*»J:VCs*»4>atf<t*^<i:<> lSOTC^ft^ 
L. a. b. viJj:l^w{±a>0 . b>0 . 0.2=Sa/ 
b^l.5 . O.OOl^w/v^O.6 ZffiB.T-h&X'bh) 
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[ 0 0 1 7 ] *fc, *2<09bfcK*6 btt#fi3fc«ri»jR 

HRsS: ( Yj. g . y Gd„ Ce y ) 3 Al 6 0 12 
(sW, xfcitfyte: 0.1^x^0.55, O.OlSy^O.4 

/l'Sy|WMt**t'MrS**c:i;*W4LV\ £0* 
[00 18] liUlot. HKC^UcLED^^ 

16all ±JBLfcJ:3fcS^LED?-?:riC0«*iii 

±fc»j*3*vt 0 . ft«fe»3l£9bte** *tr» 2 com 
**1 6 b tiff 1 OS**! 6 a±te#j£$iVO** . 
[ 0 0 1 9 ] m 1 <D*3fc#JI6 a*JitfS2tf5ffl3K«tl 

JUJI-L EDf- y7°l £ 'J-H71/-ii2lCieU 
**#r*J»fflHfcttffllB£ SHtStf* ; t ct o -c»* 

[00 20] ?\s=r4 <yTft6<7)B$Xmi. SSSftLE 
D?v7lcr>m&TMk LTfl^MiTfWSm, 

LED*»/7V)»#ffl*«'3 %l<mftfoJ§6 
atlXfflfctZrisTH v7ttMZBf&.l. fr^X* 

<r>±.\,zw.2<m±wme b t ixmstttrur^ 
wazm&th. zoom, ^^n^led 

f-yrtafOU iomi *5«fctf3l20abfcWI6 a, 
6bSr#t**0>LEDf-?71*'./-K:7l'-A2± 

L E D f- -y T 1 <7)J§H tXf <r 7 
ofcSL f^£ffoT^*7^y?"tt7£®-ffcS-tt 
•S-IfctCj:-^ HltcSLfcLED?y7W*<><t 
■i.. 

[00 2 1] ±3*LfcLED7V7 , t*iV^T. StftLE 



tf» 1 W9t**« 6 a tKJRSfu » 1 WSJtftl 6 a 

comxmsth&ztim t m 1 <rmmm 6aa 

[ 0 0 2 2 ] 3 4>K, IS 1 ^gftttl 6 atf^ft*© 
«oT, 3ll<7«ttJ16 

efejecoSyfifeK* *fit3c£S*6 
[0023] ;<7)H»SC0L E D y y7com&l±. 
*l*ijtf*2tf«#ttl6a. 6bO«$^t'SrMSi5 

jitciot <i*fe*i*> o £ -> £ fife 

tf»2«)il**«6a, 6bli» *l*>S*tt*6a# 
«W£*lRiRLT«*ti«fe*i:. *2 6 

[0024] H2J4*«WW»ft»3l3IB<OSS2^)|l 
ItiBSfc t-COL E D 5 >7-^«D&|ijt5-S-rBtfflllT* 
*i. 0 2 £5Kt L E D 7 yrt V>T , H^LEDf- 

m?mmi2ttLx^&. z<mmmm\2\^ 

H3fcJfc^LT*-r«fcpt. HM-LEDf-yTl lfflt 

« (ini<oaBig«ti) i 3*«§ti. -e<o±ffit«fe 

« (^2(0^**1) 14#»jft$fVC^S. 

[0025] i «aufc*ifc ixco%&%m. 
imm 1 3 tm2<rm.mmt tx^mm^mmitw 
mi am. mni¥mftvxs\iz&wi<m9\-LEDi-v 

mzmox o iz, n&ftmmftftm 1 3nxx/ms& 
m&mm 1 4 ^^3K*<o^sst Lxmiz&f&t 

S. ;^SbttMil3. 14(i«-»«jRffi*f!lfflLT 
[0 026] itfjft. ^*^X^Sr#^LEDf->y 

1 4 ixtim LEDfvn 

lty-H7W-A2±ICBB6U; ©l-LEDf77'l 
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[0027] %1 <7>m&m<0LE D y yy'lZti^X 
fc. *10Sltt»IBi:P«Rfc. JH^LEDf-yn 1*> 
^5Bfc2ft£^3m«£fMftWI 1 3 tiRJRS 

*h**SW J: < TO L , S0»*t1MyK*%eS*i* . 
[ 0 0 2 8 3 S t tc. #fe»#Si*fMf 1 3 

<r <m 2 <rmmm.<n l e d y v?<nmm,t » as i <a 



[0029] 

[0030] mmi 

m l fc^Lfc l E D y yrzm 1 {^t*fe?Bfca» 
8J=tf1Wfi5H»^*fflvvCfl«Ufc. LED7V 

rjiioiiftsu ^fi^ioffltoLED^yrco^feS 

[ 0 0 3 1 ] £ fc. *«HBt <OJt«W 1 k UT, 
*WW 450mnftifitf5fffe3K*«3t-rSGaN*LEDf- 

^fcJKftLfcLED^VTfcftlJLfc. LED5 V/ 
JilOfflfHKU Clit^l0ffl<OLED7>r^)i^feJgS' 

<rmm*&uzmx*t. 

[0032] 
[*1] 





LEDfr/ 












X 


y 


X 


y 






(SrO. 73BaO. 22Ca0. 05) 10 
(P04)6«CJ2:Eu 


ML 45Gd0.40)3 
AI5012:Ce0. 15 


a 30Q 


0. 27f 


±0. 004 


±0.004 










a 301 


0.281 


±0.015 


±0.015 



ED^yrJi. fiyw>efe5&3Ktf>LED9VT <Jt«W 
[0033] StJfe^J 2 . 3 

Hl^UlLED^rSr, H2 (£JtW2 ) *i,J:tf 

*3 (HSS043) iz*tit&m3£mt$£vm8.&% 

fflfWU £*iM0»3LED5yr<9«3tefe**Ml£ 



[00 34] *5MBi:<OJtlWI2. 3fclT. 4» 

ftl«**»j£LfcLED5yr***t-PiifaiLfc. 
L E D 5 y rii-?-ftefXlO#f£S! L . .IflMOfflOLE 

*<VF%« fc ffc*fe*<OSSWi £ a 2 J * 3 fcflW: 

[*2] 





LEDfrf 






f63te«(n=10) ~ 3 




SEW* 


X 


y 


X 


y 






(Ba0.80EuO. 20Mgl.00)O- 
5A1203 


<Y0. 60GdO. 20) 3 
A150I2:CeO. 20 


0.370 


0.452 


±0.004 


±0.004 


tt»«2 








0.368 


0.455 


±0.015 


±0.015 



[*3] 
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LEDM 






«3tfe*<n=10> 




XIM 


X 


y 


X 


y 






(BaO. 85EuO. ISNg0.99 
HnO. 01)0 -5A 1203 


(YO. 50CdO. 35) 3 
A15012:CeO. 15 


0. 272 


a 32E 


±0. 004 


±0. 004 










0.270 


0. 325 


±0.015 


±0.015 



ff)LED?yT UffiM2. 3) fctt^T. •flK^)3cig 
[0035] 

[*»!*«&*] J2LhfH)iU:J:3fc. *^Bjc7)¥^«:^ 
[011 *HHH ^«t?IBa^ 1 D&tiBIRfc 

tto l e d ? yy<Dmmm*.~tmmmx'h& . 



[02] *»»VNI*%3l3IBO»2^)||M»!Bi: 
LTOL E D ^yr^fWJtJafc^tSniiHTa* . 
[03] 02CSttLED5>-7TfflV^^hLED 

1 SSfl.LEDf-.y7 

2 V-V7U-A, 

4 tffT-f V?VA\ 

5 mm 

6 a, 13 mnmtfom 

6 b. 14 £20£ftttl 

7 ^XtM 

l 2 »£38JM 



[01] 



[02] 



[03] 




T <S> 




<72)W»# #*> 

»3SJI|»«iRrWrF-BK«fflHr8#fft 1* 

tt^jii*iimnujii«axH3iBr7»jfii m 



F 4G076 AA02 AA06 AA18 CA10 DA30 

4H001 XA03 XA08 XA12 XA13 XA15 

XA17 XA20 XA30 XA37 XA38 

XA39 XA55 XA56 XA64 YA25 

YA58 YA63 
5F041 AA11 CA34 CA40 DA18 DA43 

EE25 



